Introduction. Lung cancer often gives metastases in the bone system, of which the wrist accounts for 0.1% and the bones of the wrist are primarily affected in only 17% of cases. We presented a patient with the delayed diagnosis and a rare localization of isolated metastases of lung cancer to carpal bones which ended with upper arm amputation. Case report. A 56-year-old, a laborer, healthy, smoker, coughing for decades with occasional expectoration, hoarseness, during the last 3 months felt pain in his right wrist. He denied trauma. Physical examination led to the diagnosis of tendovaginitis of the hand. He visited a physiatrist and began treatment. After the therapy, symptoms were partially decreased and later began to worsen with symptoms of the median nerve compression. The neurologist diagnosed it as the carpal tunnel syndrome. The patient's condition worsened and he was sent to the Emergency Center of the Clinical Center of Vojvodina, Novi Sad, Serbia with the diagnosis of arthritis of the wrist. The final diagnosis of lung adenocarcinoma with isolated metastasis to bone tissue was made with a biopsy of the tumor and examination by an oncologist. Primary tumor localization was diagnosed with a computed tomography (CT) scan and skeletal scintigraphy. The patient underwent upper arm amputation and was sent to an oncologist. Conclusion. Carefully taken anamnesis, detailed general and local examination, and frequent monitoring of patients could help make a correct diagnosis of this rare localization of the lung cancer, before the spreading process and the occurrence of severe complications.
Introduction
Lung cancer gives metastases in the bone system, of which the wrist accounts for 0.1% 1 . In only a few cases metastasis of lung cancer in the bones of the wrist was presented as the first sign of the disease and the only metastasis [2] [3] [4] [5] . Initial infiltration of semilunar bone was shown in only one case 6 . First signs are related to other more common pathologies of the hands 7 . Lost time until the diagnosis is made is significant [2] [3] [4] [5] [6] . We reported a patient with an undiagnosed, rare localization of isolated metastases of lung cancer to carpal bones which ended with upper arm amputation.
Case report
A 56-year-old man, a laborer, heavy smoker, last 3 months felt pain in his right wrist. Firstly, he visited a physiatrist who began treatment, with the diagnosis tendovaginitis of hand and fingers. Symptoms were initially decreased and then began to worsen. Radicular symptomatology of the median nerve appeared and then a neurologist was included. The pain became stronger, redness and swelling of the wrist appeared. After reexamining, the bacterial arthritis of the wrist was suspected, and the patient was sent to the Emergency Center of the Clinical Center of Vojvodina, Novi Sad, Serbia.
Clinical examination of the patient showed a local swelling and hyperemia of the wrist. On neurological examination, there was a partial loss of motor functions of the median nerve.
Native X-ray of the wrist (Figure 1 ), showed a marked osteoporosis of carpal and metacarpal bones with almost complete destruction of the upper row of carpal bones (most prominent in semilunar and navicular bone) and with a volar subluxation of the wrist. X-ray of lungs was in the referent range. Computed tomography (CT) scan of the wrist was not made initially.
The laboratory findings showed hyperkalemia [5.6 mmol/L normal range (NR) 3.5-5.5 mmol/L], hyperglycemia [7. 6 mmol/L (NR 3.3-5.5 mmol/L)] and increased values of C-reactive protein (CRP) -59.6 mg/L (NR < 8 mg/L). Kidney and liver function were preserved, as well as the hemostatic mechanism of the blood.
After a short preparation of the patient, the wrist incision was done. Expected pus was not obtained but there was gray-lardy tissue that permeated the wrist and carpal bones with their destruction. A biopsy of the tumor was done with external fixation of hand and forearm ( Figure 2) .
The CT scan of the chest demonstrated irregular nodular lesions in the right lung ( Figure 3A and B) and a subpleural nodule in the S6 segment of the left lung, (Figure 3C on of the general condition of the patient ( Figure 5 ). After removal of the external fixation and partial healing of wounds from the biopsy, an attempt to perform magnetic resonance imaging (MRI) of the hand and forearm was made to evaluate the extent of changes, but the patient could not withstand the procedure. The patient underwent upper arm amputation ( Figure 6A and B) and his further treatment was continued by the oncologist.
Discussion
The primary metastases to the hand are extremely rare and include 0.1% of all bone metastases 2 . They are most frequently produced by carcinomas of the lung, breast, and kidney from which the metastasis of lung cancer is present in about half of the cases 8 . Handley 9 first described metastasis of the breast cancer in the metacarpal bone. Flynn et al. 10 showed at 257 cases that the most commonly affected was the third finger of the dominant hand, then thumb and other fingers. Hsu et al. 7 state that the carpal bones metastases are present in 17% of all cases of bone metastases in the hand.
Cancer metastasis to trapezium was described by Asencio et al. 2 , Rinonapoli et al. 3 , Lederer et al. 4 , Song and Yao 5 and Gaston et al. 11 . Nissenbaum et al. 12 showed metastasis of the lung cancer in the hamate bone. Metastasis of the lung cancer in the scaphoid bone was shown earlier by Ioia et al. 13 . According to available literature, isolated metastatic bronchial carcinoma invading the lunate bone was described only by Abrahams 6 . He described the lytic changes of the ulnar part of semilunar bone and loss of bone mass in a 59-yearold female patient with a quarterly pain wrist. A biopsy of the bone confirmed that this was a metastatic squamous cell carcinoma of the lung.
The time from the onset of symptoms and signs, and the diagnosis can be a few weeks, months to a year or longer 3, 4, 7 . In our case, time lost was about three months.
Craigen et al. 14 describe the metastasis of gastric cancer in the hamate bone of dominant right hand, while Flynn et al. 10 showed at 257 cases that metastases most commonly affected the third finger of the dominant hand, then the thumb and other fingers. The unilateral lesion in their study was present in 74% of cases. In our case the right, dominant hand was also involved.
Smoking and alcohol abuse, as bad predictor factors, was pointed out in earlier studies 3, 4 . Our patient was a decades-long heavy smoker.
After the X-ray confirmation of the destruction or loss of subchondral bone mass of the carpal bones, open, or CTguided aspiration biopsy with pathohistological verification has been done in many studies 4, 10, 13 . In our case, neither a physician nor a neurologist did a radiography of the hand, which was a diagnostic failure. We suppose that some radiographic changes of carpal bones could be observed earlier if the X-rays were done in a timely manner. Our patient did not lose weight, unlike the Rinonapoli et al. 3 case, so we did not suspect a tumor growth. The general state of the patient's health, laboratory findings and clinal examination pointed to the inflammatory process in the wrist. We assumed that neurological symptoms were the consequence of the local spread of infection and joint capsule stretching. Local, general and laboratory signs of inflammation with strong pain and carpal instability indicated decompression, toilette, and stabilization of the wrist 15 . X-ray of the wrist showed most prominent destruction in semilunar and navicular bone and because of that, we assumed that primary affection of tumor cells was there.
Changes in both lungs were observed by CT examinations of the chest and abdomen. CT scan of the brain was not done because the patient showed no neurological deficits. Although expecting a larger number of bone metastases, bone scintigraphy showed changes only in the region of the right wrist, indicating that it was a single metastasis of lung cancer. Involvement of carpal bones as the primary sign of malignant disease, except in Rinonapoli et al. 3 report, was described by Lederer et al. 4 and Song and Jao 5 . The most recent, metastasis of lung cancer in the hand, but in the distal phalanx of the finger before the diagnosis of lung cancer, was described by Unsal et al. 16 .
Radiation therapy, as the only treatment method, is described in the work of Flynn et al. 13 . They showed metastasis of lung cancer in the wrist as a part of multiple skeletal metastases in the 78-year-old female patient. Bone resection with capsule interposition in place of excision as a way of treating the initial trapezium destruction by lung cancer without metastases spread into surrounding soft tissue of the joint was described by Gaston at al. 11 . Amputation of the hand in the 37-year-old patient to reduce pain due to metastases in hamate and capitate bone was described by Craigen and Chesney 14 , while forearm amputation due to isolated metastasis of lung cancer in trapezoidal, trapezium and scaphoid bone, in the 74-years-old male patient described Rinonapoli et al. 3 . They conclud that earlier diagnosis would allow more therapeutic choices. In our case, there was a massive extension of the tumor outside the carpal bones into the subcutaneous tissue where tumor exulceration occurred, so we could not consider the reconstructive surgery. Amputation remained the only surgical option. As the local findings in our patient rapidly deteriorated in terms of rapid acceleration of tumor growth, bearing in mind the good general condition, we decided to take the upper arm amputation. Survival in patients with metastatic carcinoma of the carpus is between four months and one year 3, 4, 13, 14 . As the wrist represents a rare place of primary tumor manifestations, pain is often attributed to benign changes such as tenosynovitis and entensitis, especially when there are nonspecific laboratory findings, and initial radiography shows no osteolytic changes. The patient is often treated by a physiatrist, thus losing precious time for the diagnosis and therapy. After a certain time of unsuccessful therapy, the attention is turned to more detailed diagnostics.
The described case was not easy to diagnose because all signs of the disease were general as well as the rarity of the carpal bone metastasis.
Conclusion
Every long-lasting pain and swelling in the hand require a special attention of the physician. Setting up an early accurate diagnosis, before the spreading of the possible malignant tumor process in the wrist gives time for the adequate surgical intervention and allows the efficient total treatment of the patients avoiding serious complications such as upper arm amputation, which was shown in this case report.
